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) as consumable electrodes. This method proved less efficient than electroslag
. remelting. The ingots gubjected to this process have to be roughed before forg-
ing, in the same way as the conventional ingots, while this is not necessary

for ingotS‘remelted by the electroslag process. The chemical compositicn of
EI847 steel after vacuum remelting only changed in such a way that scme silici-
um, niobium and manganese cinder was formed, whereas after electroslag remelt-~
ing there 1is some sulfur and silicium cinder. The siliclum content decreased
in the various heats by about 0.05 - 0.15%. The niobium-carbon ratio is at
jeast 8 in the steel produced by the various methods tested and electroslag re-
melting. This ratio ensures 8 high resistence to intergranular corrosion when
checked according to the AM(AM) method [I‘OCT6032-58 (GosT 6032-58)]. As to
nonmetallic inclusions the pures® grade was obtained when smelting a fresh

- charge with rimming and deoxidizing with aluminum powder under white slag and
by adding niobium in the form of a nickel-niobium master alloy or ferro-niobiuﬁ
with a low silicon content, followed by electroslag remelting. The amount of ///
nonmetallic inclusions decreased in this way by & factor of 1.5 - 4. The tech-
nological ductility of EIB4T steel increased when casting tock place under the -
conditions described above. An additional reduction of the bath at the end of
the refining period by metallic caleium jncreases the amount of brittle silicate
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The effect of the production technology on the .... AOS4/A127

and globular inclusions, but, at the same time also raises the steel ductility
at high temperatures-(this {s contrary to the general opinion that inclusicns
lower the steel ductility). The highest degree of ductility in hot deformaticn
(torsion) can be obtained in steel remelted with ANF-1P slag and a test slag
containing 30% Al03, 30% Ca0 and 4% CaFp. Vacuum-remelted steel is more duc-
t1le at 1,000 - 1,100°C than steel produced by electroslag remelting, at 1,15
the ductility is about the same for both kinds of steel, while at higher tem-
peratures the ductility of vacuum steels decreases and that of electroslag-re-
melted steels does not change up Lo 1,300°C, The electroslag remelting tesis
were carried out by S.A. Leybenzon, Engineer ("Dneprospetsatal'" Plant) and B.
I. Medovar, Doctor of Technical Sciences, Yu.V. Latash, Candidate of Technical
Sciences and B.I. Maksimovich, Engineer [Institut elektrosvarki im. Ye.O. Pato-
na (Electric Welding Institute im. Ye.O. Paton)]. There are 5 figures, 4 tables
‘and. 3 Soviet-bloc references.

"~

ASSOCIATION: Zavod "plektrostal'” ("Elektrostal'" Plant)
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s i IY. A.F.: SIMONOV, V,I.; ZUYEV, T.L.;
ZUYEV, M.I.; KULTYCIN, V.S.; KABLquvsx.\; . : L Z0EV, .10
' VOROB' YEV, Yu:K.; nmmusmxém, AM.; TSUKANOV, V.P.; LAKTIONOV,

e, ot s b,

;ﬁproved téchnoloyy of the smelting of Sth-15 steel for(giki 15:3)
bearings. From.energ. 17 no.2:12 F '62.
. (Steel--Metallurgy) (Ball .bearings)
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VOROB' YRV, Yu,I.; GORBUSHINA, P.M.

Badintion oateonecrosis of the jaws. Stometologiie 37 no.1:39-42
Ju-¥ 158, (MIRA 11:3)

- f AcIo
1. Iz kafedry khirurgicheskoy stomatologil (zav, - prof,
Yovdokimov) 1 kafedry rentgenologii i radiologii (zav. = prof.
L.A.Shekhter) Moskovskogo mediteinekogo stomatologicheskogo instituta

. = t G.lN.Baletskiy)
(atr %gz;gi-ﬁxsmAszs) (RADIOACTIVITY--PHYSIOLOGICAL EFFACT)
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AD06 /A002
AUTHORS: Kablukovskiy, A.F,, Simonov, V.I., Zuyey, T.1., Vorob'yev, Yu.K, -
TITLE: Intehsified rv_l_e__l_gir}_g\ in Arc Furnaces - e
PERIODICAL: Metallurg, 1960, No. 9, pp. }9 = 20
TEXT: When melting WX15 ’(8_@_@_1_2‘ pall bearing steel in electric arc fur- .

naces at the "Elektrostal'" Plant, diffusion deoxidation during the reduction

Ferrochromium is added to the deoxidized metal 40 minutes after the onset of v
refining. The carbide slag 1s ccnverted into white slag 10-15 minutes prior to i
teeming, and ferrosilicide lumps are supplied to the furnace, Prior to teeming
the metal into the ladle, 1t 1s deoxidized with aluminum lumps (0.4 xg/ton), Tke
total refining time is 1 hour 40 min - 2 hours 10 min, . A new method was developed
to raise the efficiency of 20-ton are furnaces when melting ShKhl5 steel without
impairing the quality of the metal, “Tnis technology differs from the conventional
method as follows: a) partial dephosphorization and melting of the charge are com-
bined by adding lime and ore to the pool at the end of the melting peried; b) suf-
ficient degassing -of the metal is ensured by a reduced carbon content at the be-
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Intensified Melting in Are Furnaceu

: »rginning of the oxidizing period and by removing not less thai O .30% carbon during

. bubbling; ~¢) the metal is preliminary deoxidized at the end of the oxidizing
. period with refined cast iron containing 4.0 - 4,5¢°C, 8.0-0.04 Mn and not over
-5 0,030% P in an-amount- of 7.5-12,5 kg/t; ~d) additional deoxitlizing of the metal -

prior to the formation of reducing slag with silico-chromium lumps (5.0-6.0 kg/
ton) and aluminum (0.4 kg/ton); .e) addition of the main por‘ilon of ferrochromium

" to'the bare metal without preliminary diffusion deoxidation; r) deoxidation of.

the slag with coke powder and 75% ferrosilicide and final deoxidation of the metal
with aluminum lumps (0.5 kg/ton) prior to teeming; g) the total reducing time is
60-70 min, The contamination of the metal in both cases was almost equal, The
melting time with a fresh charge was reduced by 48 min; 1in remelting of waste

it was reduced by 33 min 1,e, by 15-19%, The average economy in electric power
was 47 kwh/ton in remelting and 75 kwh/ ton)&n a fresh charge Presently the

method i used for mel?&ng 12XH3A (12KhN3A) 18XHBA (18 )\ Lox (HOKth§XIN-
EKhVG) 6002A ,6082AD and other structural and instrument steels at the Elektro-
tal Plant, A table is given containing technical and economical data of ex-
perimental and convantional melts,
ASSOCIATION: "Elektrostal'" zavod (Elektrostal' Plant)
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VOROB!YEN,~YuaK.; SIMONOV, V.I.

Intensifying the manufacture of structural end tool steels,
Metallurg 8 no.7:15-17 J1 '63. (MIRA ;.16:8)

1, Zavod "Elektrostal!,.™ ‘
(Steel, Structural--Electrometallurgy)

(Tool steel--Electrometallurgy)
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bestos benefici-
__ ®nrpvestigation of wastes from as "
Cand Tog s%i'agésgbtainigg con%rates and binders gntggeé;agagguc UlrSSR.
ating plan 61, 17 pp, 2 cm (Min of Higher and (kL. No 9, 1961, p 161,
Khar:ioz’AtZO Higawy Inst), 180 coples, No charge (KL, ’
Khar 'ko -

" ¥o 24330). [Bl- 40937
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.~nauk . Cora-
%g;:giizzk:gen:uality of clay bricks manufactured by the Stroliker

: 1 '59. (MIRA 13:9)
mika® Plant, Sbor. trud. IUAHNII no.2:84-91 159

1. Ehartkovekly jpstitut inzhenerov zhelezno~-dorozhnogo transporta

{meni S.M,Kirovs. (Khni-kov-- Brickméking)
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GULIYEV, Yu.M.; VOROB'YEV, Yu,L., inzh.
VOROB'YEV, ¥u.|

Experimental investigation of additional resistance during the

£ ship modela in waves, Sudorem. i sudostr, no.2:
e, P (IRA 1714)

1, Odesskiy institut inzhenerov morskogo flota (for Vorob'yev).
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'GULIYEV, Yu,M,j VOROB'YEV, Yu.L.

exporinontal investigation of changos in the trim of & ship

dostr, no.2:
in the propulaion of ship models, Sudorom, 1 sudostr M 371)

71-76 63,
1, bdeaakiy institut inzhenerov morskogo flota (for Vorob'yoev).
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§ | ACCNR apcoz3gut W) BOURCE CODE: UR/0233/65/000/006/0035/0043 R
AUTHOR: VYorob'yev, Yu. L, jf R
ORG: none . \53

TITLE: Method of calculating the integral of the wave resistance of a vessel moving
in deep and in shallow water

SOURCE: AN AzerbSSR. Izv. Ser fiz-tekhn i matem n, no. 6, 1965, 39-45

TOPIC TAGS: hydraulic resistance, inland vessel data, merchant vessel data, intcgra- |
tion, Bessel function, computer programming i .

ABSTRACT: In view of the fact that the standard formulas given;'for the wave resist-
ance are too complicated for use for real vessels and are not sufficiently accurate,
the author modifies the integral equation derived for the weve resistance by N. Ye. i
Kochin (Collected works, vol II, AN SSSR, 1949) to a form more,.;onvenient for calcula~. .
tion. This is done by going over from integration over the surface to integration | ]

over the diametral plane and using contour integration and approocima.tiona for the
Bessel functions involved in the ealculations. The result is a set of equations t:x;\_t'
is suitable for computer programming. It is shown further that the wave resistance:;
in shallow water can be represented os the sum of the wave resistance of the same °% | &
vessel in deep water and a correction which takes into account the limited depth og R

the fairway. Orig. art. has: 49 formules and 3 figures. L e
SUB CODE: 13/ SUBM DATE: 00/ ORIG REF: 004/ OTH REF: 001 2 —
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in Black and Cnapian Sea waters. Sulfate-rosistant portland corent showed a tendency
toward a steady decreaso in R (especially in Caspian Sea trateL)_ h?b RVTsEBScomont
had a tendency to increase in strength after tho drop in R. [JPRS

" SUBC(I)E: 11, 20 [/ sumM DAu:.x none
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TACC NR:  AP6002626 ( SOURCE GODE( ua/oass/as/oos/oos/nm/nn
! ORGs f'none G ‘ L T :
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! TITIE: ‘on culoulation of wave resiatance of shipa o R
| SOURCE: Inzhanerxvy zhurnal, v, 5, no. 6, 1965, 1109-1111 |

‘ ,WTOPIG TAGS:W ahip, hydrodymmics, app‘r‘oximtion method, ‘Wave- impedanoe —~——-~~'—~~~r~;v~7—r_-;;-f ;
ABSTBAGTz ‘Two quadratic- functionaln ara- given for- calculating the wvave im odanca |

of ships in channels of infinite depth (Rw) and in channels of finite (R ?

depth he For the latter, the expression for the wave impodance can bo given

TR
: i
» P

. - R . P
g_g th keh & .-, i
n..,ﬁ-~ §“"*‘")cnu¢.mio..aﬁ v S ) 1
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f It is then shown that the integrals I; and I, can be ovaluated if

P CLafe 0 =Ves(n' .
is assumed, This analysis yields a sum of individual wave impedances for the
ship. In particnlar, R, 18 found to be the sams ag R, with an additional cor-

raction torm to account for the finite wvater depth, Orig, art, has: 17 equa-

tions,
3/
' SUB CODE: 20/ SUBM DATE: 02Feb65/ ORIG REF: 002
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ACC NR: AT700k008 (V) ~ SOURCE CODE: UR/3239/66/000/002/0015/0019 ‘
'AUTIHOR:  Vorob'yev, Yu. L. : -

f
{ORG: None
;TITLE: On a singularity of the integral of wave resistance

o *

iSOURCE: Nikolayev. Korablestroitel'nyy institut. Sudostroyeniye i morskiye -

|sooruzheniya, no. 2, 1966. Budostroyeniye (6hipbuilding), 15-19

TOPIC TAGS: wave mechanics, hydrodynamic theory, ship, vintegral equation
1

ABSTRACT: The author considers wave resistance defined as' } :‘

' SRR R---f.l'ju:wnm—‘jfg.' T |
where - - . i .
7= }. exp (—28) (o8 () eos (12289 0 4 s, ‘@ ‘ |
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; ,

ip 18 the density of the liquid, v=g/V2, V¥ is the velocity of the ship, g is the ac-

celeration due to gravity, S is the wetted surface of the hull, q(z ¥ 3) 18 the

density of sources continuously distributed over surface S. Changing the order of
integration and making the substitution sec6=ch u/2 gives

©Rem=Elfemineen 0F@oaaasss, g

4x
§ .

F(a, b, ¢, d) = Ey(a, b, ¢) + Ex(a, b, d),
- E L ) BEIRE ' . .
| E:} n!exp (_ach‘;- cqs(b ch-‘ﬁ‘-)cos{;:}::} ch'ydu, * (4)
| a=v@+0, bmi(e—t), em bl —), dmbr b

'This equation may be transformed so that integration is done \'d.th réspect to the dia- |
‘metric plane of the ship. Sy instead of with respeci to the surface S:

"

-, - rr - . s
' R'-f"'"'?. J{Z(‘- 9 2)%2(5. L8 C);-'F(a, b c, d)ddzdide; - (5)
1 . . .

i .
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ere y=f(r, z) is the equation of the wetted surface of the hull, x(z, y, #) 15 Lhe
coerficient of density of the sources distributed over surface §, L iz the lengtih of
the ship and T is its draft. It is shown that the functions E) and E, are integrable
with respect to the diametric plane of a ship on the free surface of the liquid, and
thus that formulas (3)-(5) are applicable to calculation of the wave resistance of a
surface vessel. Orig. art. has: 1 figure, 16 formulas.
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VOROB'YEV, ,Yu,P.; BOGOSLOVSKIY, V.H.; BOGACHOVA, Ye,O.3 CHUFAROV, G.I.

Reduction of FeVg gFe1,,0/. s0lid scluticn under equilibrium
conditions, Dokl. AN S3SR 166 no,3:664-667 Ja 166,

: (MIRA 19:1)
1, Institut metallurgil, Sverdlovsk. 2, Chlen-korrespondent
AN 88SR (for Chufarov), Submitted June 29, 1965,
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FILIPPOV, A.P.; VOROB'YEV, Yu.S,

. ally twisted blades
Free fending and torsional bibrations of mtnrm% no.10s3-18 162,

of turbomachines. Sbor.trud.ub.gidr.wh.w ’ 8 )
(mbomachinea—ﬂlades—-ﬂbration)
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| yoRoRxEY, Yuo8.s FILIPFOV, A .P. (Knar'kov)

nPree vibrations of rotating bars without the hcfpotheaia of plane
sectiona" A

report preaented at the 2nd All—Union COngreagh on Theoretical and Applied
Mechanics, Moscow, 29 January = - 5 February 19
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| TOPIC TAGS: bending strength, warping, shear stress, torsion stress, rod

A S e
.

"ACC NRi T ARG028089 SGURCE CoDET UR/0126/66/000/005/V069/v069 |

“AUTHOR: Vorob'yev, Yu. &

o i s i i, W AR v .

TITLE: Bending of a rod with consideration of warping of the cross secticn under
shear and torsion . . ‘ ‘

SOURCE: Ref. zh. Mekhanika, Abs, 5V535 '

REF SOURCE: Dinamika i prochnost' mashin. Resp. mezhved.: . nauchno-tekhn. sb., vyp. 1,
1965, 125-131 S ' .

ABSTRACT: The function of torsion and warping from shear during bending of a pris-
matic rod by a transverse load is sought on the basis of the Lagrange variational
principle. An approximate solution is obtained, however, 'in the particular case of an
overhanging rod loaded by a concentrated force the final formulas agree with the well-
xnown solution of Saint Vemant. The author, assuming warping from shear, finds the
form factor of the cross section under shear. Pormulas are also derived which deter-
mine the position of the center of bending of a rod with an arbitrary cross section.
Toe effcct of the initial curvature of the rod on the position of the center of bend-
ing is examined. (Translation of .abstract] V. V. Heshcheryakov '

'SUB_ CODE1Z813
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Contacts of cylindrical bodies, Uch.zap.Len,un,n0,1141189-199 149,
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;'“Method of Numerical Integration of & Type of Equa-

. tions of Mathematical Physice and Its Application
- to Problems of Electron Optics,” fu. V. Vorob'yev

" "Zhur Tekh Fiz" Vol XXII, No 7, pp 1166-1173

©  Analyzes the case in which the coeffs of & linear
differential eq of 24 order are given numerically
in = table. This method is applied to solns,
. contg singularities of femiliar type. The applica-
. ;> tion of this method to soln of paraxial optics of
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2 Oct 51, - - ,
R | 223TB6

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1"



"APP .
 "APPROVED FOR RELEASE: 03/14/2001  CIA-RDP86-00513R001860830004-1

,VOQOB‘ YE\/, YU.\/' e Ty
SUBJECT USSR/MATEEMATICS/Punctional snalysis  CARD 1/2 PG - 477

AUTHOR YOROB'EV Ju.V.
TITIE Moment theory for non-selfadjoint linear operators.

. * pERIODICAL Uspeohi mat,Nauk 11, 2, 161-167 (1956)
: reviewed v1/1957 a

The present paper is & genéra.lization of earlier publications of the author
(Uspechi nat.Nauk 9, 1, 83-903 ivid. 10, 1, 89-96§. Let the linear bounded
operator A be defined in the whole Hilbert space. Let z, be an element of A.

" Let be given the following sequencei
z°, 21-A.z° ] BZ-LZO,....,Zn

n
- A Zo gooes o

Let Hn be the linear closure of zo,z1,...,zn_1. et Tﬁ be the projection of
zn: into H . A sequence of the operators B is defined by

Zk-Blkzzo ) ;;-’Bgzo (k’o,1'lvo,n‘1)n

By this the operator Bn in.Bn is determined unigquely. Let N be an eigenvalue
and u an eigenelement of an Bnu = Au, The eigenvalues of Bn are roots ~f

the determinant of the homogeneous system
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where the (J(‘,L are the components of =2z,
(1) for gn_1 = 1. The operators B approximate the operator A and in many
cases A can be replaced by B . For n—>00, B, aonverges atrongly to A. If £(A)

is a holomorphic function in the circle with the radius BR» HAll , then the
sequence f(Bn) converges strongly to f£(A) in H_. '

Lot be given the equation x=Ax+f (BAJ =q<1). The solution x,-(E-L)"f can be
determined approximatively by putting za-f, z1-Lf,... and sconstructing the

sequence B_. Since "‘_-17\— is holomorphic in the unit circle and fali<1,

xn-(E-Bn)"1f convergés strongly to xs. Some further possibilities of application

in Kn. The components of n result from

are disoussed.
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SOV/124-58-5-4977

Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 5, p 6 (USSR)

AUTHOR W‘“n

TITLE: The Moment Mecthod in a Linear-system Vibration Problem
(Mctod momentov v zadache o kolebaniyakh lineynykh sistem)

PERIODICAL:  Vychislit, matematika, 1957, Nr 1, pp 23-33

ABSTRACT: An examination is made of the problem of integrating a
system of ordinary high-order linear differential ‘equations
having constant coefficients, where algebraic methods have
proved ineffective. Examined also, in this connection, is the
problem of approximating a given system of equations by re-
placing it with another system, similar but of a lower order.
Considered is the equation

%’-:i = Ax + gi(t) (1)

wherein gf(t) is the driving force and A is a finite linear oper-

ator determined for the entire Hilbert space H. To solve equa-

tion (1), use is made of the method of moments, expounded by
Card 1/3 the author previously [ Uspekhi matem. nauk, 1954, Vol 9, Nr 1,
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. The Moment Method in a Linear-system Vibration Problem
. (5_9)]. According to this method a series of iterations
2o = g 2 F Azg, ..., 2y = APz, ...

is set up, wherecupon equation (1) is replaced by the equation
0 X, : L
St 7 Bpx,t gf(t) (2)

which approximates it. A solution to (2) is sought in the form of the series

xn = qo(t) zo §- ql(t) zl + ... + T]n-l(t) zn'—l (3)

Substituting (3) in (2) and adjusting the coefficients of z;, the author obtains
a'system of equations equivalent to the operator equation (2)

Oy N =
Tl‘o/»vt Fann (e)

Omy /3t = mgbapy ymyy =

Card2/3 b e ee v 4 e e e s e e e
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The Moment Method in a Linear‘-systcmVibration Problem

.faﬁn_llat - qn~_2+ alnn_1=0 |

The system obtained is readily solved by means of the Laplace transforma-

tion, since it is usually possible to replace system (1) by the lower-order -
system (4). This substitution is accompanied by an estimate of the magni-

tude of the error, which is shown to be small if some of the natural vibra-

tions are only weakly excited,
Yu.A. Mitropol'skiy

1. Vibrations--Mathematical analysis

Card 3/3 ' ’ ' : @‘
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¢+ 16(1) PHASE I BOOK EXPLOITATION S0V/2600

Vorobt!yev, Yurly Vasil'yevich

Metod momentov v prikladnoy matematike (Method of Moments in
Applied Mathematics) Moscow, Flzmatgiz, 1958. 186 p. (Series:
Biblioteka prikladnogo analiza 1 vychislitel‘'noy matematiki)
7,000 coples printed. ‘

Ed.: S.B. Norkin; Tech. Ed.: K.F. Brudno.

PURPOSE: This book 1s intended for scilentific workers and Aspirants
in the fields of applied mathematics, physics and englneering,
and also for students taking advanced courses in the above
flelds.

COVERAGE: The book presents.the theory.of the application of the
method of moments for the approximdte determinatlon of the
elgenvalues of linear operators and solution of linear equations.
This theory 1s 1llustrated by a series of concrete examples.

Of the many kinds of iterative methods used in mechanlcs,
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. Method (Cont.) |  S0V/2600

physics and engineering, the book discusses only one class of
method, constructed on the variational principle and closely
connected with the classlcal Chebyshev-Markov problem of moments.
These methods are noted both for the wide circle of problems
to which they can be applied and for the rapid convergence of the
successive approximations. The general statement of the problem
and use of the devices of functional analysis allow all the methods
of the class under study to be conneoted with the single method
of moments. In order to facilitate reading the oook, some of
the terminology and fundamental results of the theory of operators
in Hilbert space have been included. However, for better under-

- standing of some chapters, a knowledge of the spectral theory
of self-adjoint operators and the theory of unbounded operators
is necessary. The author acknowledges the help be recelved from
L.A., Lusternik in preparing the book. There are 33 references: 19
Soviet, 6 English, 4 German, and 4 French.

TABLE OF CONTENTS:

Preface . ‘ 5

Card 2/5
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! 3, Problem of moments in Hilbert space 22
b, Approximation of linear bounded operators 28
Ch. II. Equations with Completely'Continuous Operafors 33

1. The problem of mdments for completely contlnuous operators 33
2. Nornhomogeneous ¢quations with ‘completely contlnuous oper-

ators L : 36
3, Homogeneous equatlions. Determination of characteristic
numbers S A 48
4, Example of computing characteristic numbers 56
Ch. III. Method of Moments for Self-adjoint Operators 60
.1, Self-adjoint operators ‘ 60
o, The problem of moments in Hilbert space for gself-adjoint
operators . o : 66
3, Determination of the spectrum of gelf-adjoint operators s
' . Solution of linear rionhomogeneous equations with self-
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Ch. IV. Acceleration of the Convergence of Iinear Iterative
+ Processes
1., Linear iterative processes
2, . ‘Method of moments and aocelerating the sonvergence of linear
c {terative processes . g8
Solution of finite difference equations 103

.Solution of Nonstationary Problems by the Mathod of Mo~

ments ‘ ' 113
Equations with positive defined operators 113
Oscillations of systems with a finite number of degrees

of freedom . : 122
Heat propagation'in a nonhomogeneous rod 123
Transient process in an automatic control system 13
Oscillations of an aireraft with Sperry-type autopiloft 13

~ Che VI generalization of the Method of Moments 143
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1. Unbounded operators 143
2. GOenerallized method of moments : 146
-Ch. VII. _Solutibn of Integral and Differentlial Equations 155
l.: Integral equations o v 155

2. Boundary value problems for ordinary differential equax
"~ tions 158
3. Partial differential equations with variable coefficients 167
‘4., Bending of a beam with variable cross section 173

5., Calculating the field of an electrostatic electronic
lens . _ , 177
Bibliography _ 183
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VoRoB' Y&V, Yu.\l .

 BUBJECT USSR / PEYSCIS caRD 1/ 2 PA - 1671
_ITLE The Powder Patterns in Eleotrostatio Immersion Lines.

PERTODICAL  Jurn.echn.fis, 26 fasc.10, 2269-2280 (1956)
' Iesued: 11/ 193?f

The theory of aberration of the third order, which, in analogy with 1ight

optics, was extended to electron optics, is quite inadequate for the detormi-

pation of powder patterns (which are obtained in the image plane) and of the
resolving power of jmmersion lines. The present work investigates this problaem.

The trajectories of electrons and the powder patterns in the neighborhood of

the symmeiry axis of the lens: The Tesults obtained here are not new. The

present disoussion serves the purpose of illustrating the mothod and complet- -
ing knowledge conoerning the powder patterns. With the usual method for the -
determination of aberration %he solution of the nonlinear trajectory equation

is set up in form of e seriea according %o the powers of gmall parameters. As

. puch parameters the emission height and the tangent of the angle of inclina-

_tion of the trajectory at the point of emission are chosen. In the course of

the present work the following parameters of development are puggested:

Emission height and initial velocity of the electrons which leave the cathode.

The f£irst terms of the development, which are different from zero in the image

plane, are here called "boundary aberrations". The equations of motion of the
eleotrons emitted from the center of the cathode (in an axial-symmetrio

electrostatioc field) are given in oylindrical coordinates and are transformed

Y
EPIE L 25

AT SRR NIE
TRk PO PN N TR SRR PR LTINS Nt RE, e
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acoordingly. Here the following development of the potontial in the neighbor-

| 'hood of the axis is used: ¢(z,r) = J(z) - (1/4) @ "(z)r + (oo} here q (z)

denotes the potential on the axis. The differential equations for the determi-
nation of the terms in series developments are given and their integration is
disocussed. After determination of the necessary terms, an explicit expraession
for the trajectory of the electron is obtained. With its help it is easily
possible to determine the position of the image and the powder pattern in the
center of the image.

An expression for the errors committed when measuring colors in the longi-
tudinsl direction is given. The chromatic aberration inoreases the dispersion

- area by the V2-fold and reduces re-solution correspondingly. Finally, a

formula for the dependence of the enlargement of the system on the connected
potential difference is given. It is now possible to examine the powder
pattern which is formed by an electron bundle emitted from any point of the
cathode. For this purpose it is above all necessary to determine the tra-
Jectories of the eleotrons which form the bundle., At first formulae for the
transversal errors are given. Next, the total powder pattern is inveoatigated,
whioch is an ellipse. In conolusion the powder pattern is oomputed with the
help of the aberration coefficients of the third order.

INSTITUTION:
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Vorob'vev, Yu. V. 50Y/20-120-4-17/67
On the Fossibility of Increasing the Regolving Power of an
graission Microecope by lleons of an Eleetron Yirror (O voz-
mozhncati povysheniya razreahayushchey sposotnoeti emieggion-

10ga mikroskops © womoshehtyu elektroanogo werkala) -

Geklady akndumii nauk 358R, 1958 Yol, 170, Yy 4, pu.791-752
i ’ ’

{USSR)

"

e+ O

o)

ar chewe that by means of an electron nirror

uced as a filter the regolving power of an enission ’

cun be incressed conciderably. The author in-

en emission micrnscope to which, after the pro- .

, a vluns cicctron mirror iu fitted (which pro-

ne inage on to a acreenj. The opticel scheme of cuch

¢ ig iliugtrsated by & drasing. ‘then calculzting the

ng power, the author dezls golely with the case of
rmocuthode, The electron hacms have a very small

e r2, and therefore the gberration of the electron mirror .

it f can be Aisregarded, For the circle of diffusion of

the emisslon systom an exprassion is written doane The cal-
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IS, < 1757

ERESENTED:

SUBMITTED:

L

Zard 2/2

80V/20-120-4-17/67

G the Foasibility of Increeszing the Regolving Power of an Emisgion licro-
scope by lieans of an Electron Mirror

culated dependence of the rasolving power on the potential
of .the airror ic shown by a2 diagram. An example, which is
mentionad and described In chort, shows thet it wes posgible
to increase the resolving power by the seven-fold, There

are 2 figures and 1 refarence, 1 of which ia Soviet,

HMarch 7, 1958, Uy A. A. Lebedev, Nember, Academy of Sciences;
USSR

Fesruary 26, 1958

1. Electron optics—-Theory 2. Mirrors—Materials 3. Electron
microscopes--Equipment 4., Electron microscopes--Performance
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- AUTHOR:
- DITLE:
PERIODICAL:

"ABSTRACT:

ASSOCIATIONs

. SUBMITTED:

~ Card 1/1

Vorob'yev, Tu.V.

Theory of the Potential for Equations in Terminel Differences

; Ry )
Nauchnyye doklady vysshey shkoly. ?iziko-nmatenaticheskiye nauki,
1959, ¥r 6, pp 19-24 (USSR)

In -the usual solution of difference equatiors under re-
duction of the step the extent of caloulation (number of
unknonna) is increased and the velocity of convergence is
deteriorated. In order to obtain easier equetions the author
proposes to extend the classical potential theory to difference
equations. He explains the method by the example of the plane
Dirichlet problem with a quadratic net. The author introduces
analogies for the potentials of the simple and double layer

‘and seeks the. solution as a potential. When reducing the step

the decisive equations change over into the integral equations
of potential theory.

Cosudarstvennyy ordena Lenina opticheskiy institut imeni 5.I.
Vavilova (State "Order of Lenin' gal: B imeni ‘" SRR

- October 24, 1958 (Nauchnyye doklady vysshey shkoly. Fiziko-

April 26, 1957 (Uspekhi matematicheskikh nauk) I)K;

nmatematicheskiye nauki)
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1)0
’ . - thon instrument (Fig
e EM~5 iz a high resolu  oreen
ABSTRAGTS he eﬁgg;&mﬁgiﬁzg are arranged vertically ia?: rﬁ;hﬁ%ﬁs ting
bl nlan resolution: Thers fa 8 IR Tt e part
ties allow good working co of .7=5 Abe
fzzi%i the electron beam has 2 diameter Of-z,h?,/: is movable from
Y teot is situated on an object slide, Wh o8 o4 o0 oht
Th: ?.dg The object lens and its stigmator consiste v-gediate ard
zgig.s a;:e ancurately desoribed, as ‘"e};laﬁo::eelzot;s oography with
; oun
ting lens. The diffraction m X3 with plate
p];ﬁg:fatiﬁg anil reflected beat. The camen; nﬁfﬁeﬁ"fﬁmes a
pim‘ ions of 4u5e5 cn and hade3 ot The e by the voltage
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_The Series Electron Microscope Bé-5 SOV/1,8-23-115/ 24

fluctuntion amounting to 0.003%. The eleotrical supplies are
disousgsed. The elecotron mioroscope IM-5 allows a bright and dark
field 1llumination, siereoscopic investigations, microdiffraction
images, dark field investigations of the diffraction reflexes, etlc.
On focuaing, the imege smoreen is observed through a binooular
miorosvope with a 9f0ld magnification. The rasolving power smounts
to 20 ®. There are 3 figures and 3 Soviet refercnces.
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AUTHOR s Vorob'yev, Yu. V. ’ §07/48-23-6-7/20

. 4

TiTLEs' " On the Limit of.the Resolution Poﬁer of Dmisaion Electron
. liicroscopes (O predel'noy razreshayushchey sposobnosti cnission-
nogo elektronnogo mikroskopa)

: PERiODICAL: Iz#estiya'Akademii nauk SSSR. Seriya fizicheskaya, 1959, Yol 23,
: Nr 6, pp 694 - 696 (USSR)

ABSTRACT In the introduction, a formula is written down for the theoreti-
cal vesolving power of the imuersion objective lens: 6=k2/E; .
the proportional counter k, the amount of which depends on the ~
character of the emission and the emitted surface, is given as <
amounting to 0.1 - 0.3, The increase of tho resolving power S
is connected with an increase of the electrode voltage, and as L
in the latter spark discharges are 1iable to occur, a practical L
1imit is set. A diaphragm facilitates increase of resolving P
power in spite of this limit. In the present paper the author
shows that the resolving power may be increased by means of an
electronic mirror, whiech is used as a filter, The optical schene
of this arrangement is shown by figure 1. The nusber of electrons
emitted by a thermocathode is calculated by mcans of the iax- IR

Card 1/2 well-Boltzmann statistics. As the electron bean enitted from - <
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YEZEAL

On the Limit of the Resolution Power of Emission 50V/48-23-6-7/28
Electron Microscopes ; : .

8 certain surface element of the cathode fills a ocertain surface
element of the image, the resolving power is connected with

the current density in the image. Further, the potential on the
mirror influences the resolving power and the intensity of the
image. By means of the formula for the distance from the
symmetry axis of the electrons coming from the center of the
cathode, a formula is then deduced for the current in the image
plane. There are 2 figures and 3 references, 1 of which is
Soviet,
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mpransmission of the pistribution of the
jcal Methods (Tochnost®

i{ala tenevym

PERIODICAL: Izvestiya Akademii nauk g8SR. Seriys fizicheskays, 1959, '
’ : Vol 23, Rr 6, pp 165-769 (USSR) -
tical method of jnvestigating electro~
ghborhood ani on the surface of
of a net is used, which is located
blem to be solved is
he determination S
the shadow image of o
the first part of the paper the connection

in the field of the
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The Exactness of the Transnmission of the
optical Methods

Distribution of the Potential in Shadow-electron-

(4) and (5) are deduced for the distribution of the potential,
and the result obtained is shown by two diagrams (Figs 3, 5).
Finally, the exactness of this method is investigated and the
conditions are given at which the distribution of the
potential on the objeot can be determined. There are

6 figures and 3 refarences.
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AUTHORS: Malakhov, LeN. W
TITLE: An Electron-optical Method for th2 Investigation of Mioroficlds

(Elektronm-opticheskiy metod issledovaniya mikropoley
. : L]
PERIODICAL: Doklady Akademii nauk S3SR, 1959, Vol‘, ir 2, pp 35 - 346 (USSR)

ABSTRACT: The present paper deals with an electron-optiounl method for the
’ investigation and measurement of the potentlal distribution in
the miororanges on the gurface of a semi condustor. For this purpose, N

the wedge-3haped test objeuy is produced in such a manner that
its conductivity varies along the edge. This test object is tnen e
fixed in the objeokt-plang of %hs lena, where it ig irradiated by i
means of a parallel eleciron bear. The image of the edge of the
object is then obaerwved on & SOTEI. When a vcltage 1s appli=d N
to the object, the elecirio field aistorts the eleotron orvits, B
but because the cbject la Yocaked on the cbjeut-plane of the lens,
jts image on the sore=n remains unchanged. If, while the lens
and the screen ramain in the same position, the focal distance o7
the lens is altersd, ths imags of the object is ghifted on the ff
gcreen after & voltage is applisd, and its shape is distorted R
according to the deflection anglez of the electrons in the field
of the object. Thiz geflection tekes place parallel and

Card 1/2 perpendicular to the edgs of the wedge. Shifting of the edge of
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) SOV/20~125-2-19/61,
An Eleotroneoptical Method for the Investigation of Microfields

the object in tha direction vwhich 1ls perpendicular to this edge

is proportioral to tha eleatric field at this point, A formula

for this shift iz wriitten dowr. Shifting in a direoction parallel R

to the edgs of the objeot is, like in the case of a perpendicular c

shift, proportional 4c the variation Af of the focal distance of the e
. lens, but it is of a more ccx:pl cated charaoter, These shifts can T
) be avoided by using a lens witii adjustable axial astigmatism,

Such tests were carried out on an electronic mioroscope with e

adjustable stigmator, in which cese an extended p-n-transition -

with a germaniun monoarystal was used as experimental object. The

results obiained by this experinert are 1llustrated hy 3 figures.

The results obtained ity the precent inveztigation a. e well confirmed

by measurements carried cut by “le condenser methoi.

I ‘ . There are 2 figures,

ASSGCIATION: Pizicheskiy insztitut im P,N. Lebeieva Akademii nauk SSSR
(Physics Institute imeni PN, Lowadev of the Academy of Sciences USSR)

¢ December 7, 1958, by A.A. Lsbedev, Academiocian
- 'SUBMITTED: November 26, 1958.
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Vorob'yev, Tu. V., Vyazigin, A. A. 50V/20-126-6-28/67

On ‘the Chromatic Aberration Fleld in the Flectron Microscope
(0 polevykh kxhromaticheskikh aberratsiyakh v elektronnom
mikroskope)

?okla?y Akademii nauk SSSR, 1959, Vol 126, Nr 6, pp 1248 - 1249
(USSR '

Earlier papers (Refs 1 and 2) had shown that the chromatic ab-

‘erration field may be corrected by an appropriate choice of
current strength and voltage in the electron microscope lensese
The present paper deals with the investigation of the chromatic
aberration field of an eleciron microscope, in which the axes
of the lenses are individually displaced with respect to one
another. Formulas (1) give the displacement of the image of
any erbitrary object point by a change in the accelerating
voltage by AU. Formula (2) serves for the determination of
the section of the total chromatic aberrstion field in the ax-
jal optical system, and formula (3) the same for nonaxial op-
tical systems. In the case of electron microscopes with high
resolving power, however, chromatic aberration is very slight,
and therefore, a correction is rot necessary. 1t is further

CIA-RDP86-00513R001860830004-1"
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' On the Chromatic Aberration Field in the Electron  §0V/20-126-6-28/67
; Mioroscope

stated that the chromatic aberration may, in consequence of
bad collimatiorn, be decreased only by a better collimation and
‘ a steadler accelerating voltage. There are 2 references.
PﬁESENTED: March 23, 1959, by A. A. Lebedev, Academician

SUBMITTED:  March 16, 1959
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3 .v_eaomnv, Tu.V,

. Analysis of lothods for adjusting magnetic electron microswpes,
: Opt. i spektr. 10 no.2:257~26, P 61, : : - (MIRA 14:2)

(Electron microscope)
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VOROB'YEV, Yu.V.

Analysis of aberratisms appearing‘du'e to defects in the manufacture
and alignment of electron microscopes, Radiotekh. i elektron 6

n2.8:1386-1391 Ag '61,
(Electron microscope)

(MIRA 14:7)
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VERTSNLR V N.; VORONA, Yu.M.; VOROB'YEV, Yu.V.) B%DAN(NSKIY G.A.3
e CHENTSOV,  Yu.V,

" - Optics of EM-5 and EM-7 electron microscopas, Izv.AN S5SR.Ser.fis,
25 n0.6:680-682 Jo 161 (MIRA 1416
. (Electron microscope)
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bhise oontias taud maximm resolving power of an electron micro-
e T 'v-f_‘:u ‘88SR, Ser., fiz, 27 n0,911122-1126 S. 163+
scope. 12¥ AN 58 (MIRA 16:9)

(Electron microscope)
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VERTSKER, V.N.; IVANOV, M.G.; VORONA, Yu.M.; NIKIFOROVA, V.G.; VOROB'YEV, Yu.V.;
KLYUKIN, v.Ye. Ot i 5 e T

EM-7 eleotron microscope. Izv., AN SSSR. Ser. fiz, 27 no.9:1193-
1195 S '63. (MIRA 16:9)
(Elsctron microscope)
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Random iterative process. Zhur. v!ﬁ"n.
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AUTHOR: Vyazigin, Ae Asi vorob'yev, Yu. V. /2

E ong: none

& TITLE: Influonce of aberrations on image quality under conditions for realizing the
ultimate regolution of an electron microscope /Report, Fifth All-Union conference on
Electron Microscopy held in Sumy 6-8 July 1965/ . )

v. 30, na. 5, 1966, 730-734

SOURCE: AN 8SSR. Izvestiya. Serlya fizicheskaya,

TOPIC TAGS: electron optics, olectron microscopt, spherical aherration, astigmatism,

chromatic aberration, image contrast, optic res'olution
°?

hown by the author/s\ 1zv.AN SSSR. Sers f#iz. 27,
on of an glectro mi » can be improved
increasing tho accelerating potential. in
the present paper the authors use the methods and resulta of their ecarlier paper to

f axial astigmatism, defocusing, and chromatic error on the

calculate the effects O
lution of an electron microgcopo. The results are presented

image contrast and reso
d in tabular form and are discusaed. It ig found that image contrast
regolving power with increasing axial agtipmatism or

1# ono decrcases the spherical aberration, the chromatic aborration de-

ABSTRACT: It has previously been 8
1122 (1063)) that the ultimate resoluti
only by reducing the apherical error Or

Cur;l 1/2
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S 8/181/61/003/001/028 /04 2
%1416 0 (4150 //37, 1395) B102/B204

“AUTHORS ¢ Vorob'yev, Yu. V. and Knrkhanih, Yu. I.

TITLEs infrared luninescence of the surface layer of cuprous oxide
PERIODICAL: Fizika tverdogo tela, v. 3, no. 1, 1961, 206-211

TEXT: Karkhanin',. together with.others, carried out various studies on
luminescent Cuzo, and reported on these investigations in earlier paper

(Refs.1,2). An investigation of the effect of electrolytes upon
Cu20 luminescence showed that the extinction of luminescence is related

to the presence of positive ions on the Cu20 surface. The opinion was K7<

expressed that the cations increase the blocking infleoction of the bands
in the surface layer of the semiconductorj here, the number of neutral
-asceptor centers decreases, and thus also the exciton annihilation
probability. For specimens with a small screening depth, the diffusion
length of an exciton was calculated as being IDNS;L. It oould also be

shown that an external elsctric field may produce a considerable effect
Card 1/,
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Infrared luminescence of the... B102/B204

upon the extinguishing effeot of the electrolyte. In continuation of
these studies, the dependence of the intensity of the luminescence of
Cu20 upon a potential difference applied to the system ouprous oxide -

electrolyte was studied, and a report is given in the present paper.
Fig. 1 schematically shows the optical arrangement of experiments. The
1ight from source S (100 v) was made parallel in the capacitor lemns I,
fell through a filter M (80 mm, concentrated Mohr salt solution), an
interference filter ¥/, which monochromatized the light (filters with

Amaz = 442.2, 471.2, and 483.9 mu were used), and was directed onto the

épeoimen by means of lens II and prism /T so that it hit the interface
electrolyte - Cuao from below through the electrolyte. As receiver of

the infrared emission of Cu,0, a multiplier of the type §Y-22 (FEU-22)

‘was usedj a galvanometer of the type M-21 (M-21) was innerted into the

anode circuit of the FEU-22 photomultiplier. Between specimen and
FEU-22 there was an ebonite filter § . Fig.2 shows the arrangement of
specimen and electrolyte. Measurements were carried out in the following
manner: First, the luminescence of dry Cu20 was measured, and also the

Card 2/§
S
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s/181/61/003/001/028/04 2
Infrared luminescence of the... B102/B204

capécitor photoeffect. Next, the specimen wa3 put intc the holder (Fig 2),
and luminescence was measured at various voltages applied to Cu20 and Pt.

From the prelimirary investigations it had already been known that N32003

and Nazsog have a consideradble extinguishi.y power, NaCl and KC1, however, -
hardly at all. 'The experiments described were carried out with Nazco3 and

NaCl. The dependence of the luminescence intensity cn the external voltage
was found te differ for the twe elsctrolytes. Whereas in NaZCOB’ at about

2.5 v, the intensity decrease beccmes less with increasing voltage, a ,
Jump-like Intensity drep occurs in NaCl at about 2.5 v. [Abstracter's note:

The present paper shows curves for specizen: ne. 1-A-i, 1-A-10, and «
1-A-17, 1t 19 not said in what theze 3pecimens differ]. The luminescence

intensity decreases if Cu20 is connected as a cathodey if Cu20 is the O)(

anode, extinction decreases if NaZCO serves as an electrolyte, it remains

~ unchanged if NnCl is used. Measurements with an alternating-current bridge

showed tnat the Cu,0 elsctrode has a capacity of 0.005% uf/cmz. Experimen-

Card 3/€
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Infrared luminescence of the... B102/B204

tsl results indicate that the energy band boundaries on the semiconductor
surface in the blocking direction are practically shifted by the amount
of the applied external voltage. Here it 1s assumed that the possible gap
between Cu20 end electrolyte is essentially smaller than the screening

depth 1, (~5w. On the assumption that the band curvature is low, W may

be put equal to Woe'tx, and for the intensity of luminescence,

I, = pjon(x)m ax —pofn(x)m W e ¥ax - an(x)m (W2/2)e-2‘xdx — e
1 % (49} . -~ © 5 -0 0

L]

- 2 : 2
=1, - LW, - 12(W0/2) is obtained, where I = p(4/Dp )ma),*w = 1/1,,

W - eV/kT, p? = 1/DT. Here, the diffusion equation J = -Ddn/dx and the

equation of continuity dj/dx = Ake X% n/t were assumed 4o hold; j(x) is
the exciton diffusion current, n(x) - exciton concentration, T - exciton

1lifetime, k ~ 11§ht absorption coefficient. The coefficient

C = (11/10)(e/kT may be calculated from the Il/Io(v) curvess

Card 44?/ .
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_kp k + p + oof_e_ ffl
: 0 k+p (k+x)(p+r- moo kTi' From this formula it followa, e.g., for ! ‘0

'-j.m_oo/m = 0.01 p=0. 15 ,w ! and therofrom 1 “6/», which La in good agree- ; -

‘."-ment with previous measurements. .The effect of the field upon the

o _'_;extinction of :Cu,0 lumineacenoe may be explained both qualitatively and

quantitatively by aesuming that on the surface of the semiconductor a.
“{~-blocking infleotion of the energy,.bands occurs. The authors thank

. f_discusaions._ There are 4 figures and 4 Soviet-*loc refe*encea.
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44,3500 B108/B186
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AUTHORS: Vorob'yev, Yu. V., and Karkhanin, Yu. I.-
TITLE: The effect of oxygen vacancies on the luminescence and

photoconductivity of cuprous oxigde ¢

PERIODICAL: Fizika tverdogo tela, v. 4, no. 11, 1962, 3336-3337
TEXT: The long-time component of photoconductivity and the short-wave : Q%-

(0.7-0+8 u) luminescence of Cuzo may be related %o.donor-type lattice

defects (oxygen vacancies) in the lower nalf of the forbidden band. These

furnish two electrons which may constitute a center of thermal excitation

in the conduction band or of recombination for‘a'free hole. The variation

of the luminescence intensity with the wavelength of the exciting light

(two maxima) indicates that the centers are excited by the direct absorp- A
tion of light. The oxygen vacancies with their two localized electrons '
have a short time of afterglow (less than 4'10‘8;5 c) similarly to the

F-centers in alkali halides. The long-time photoconductivity (I. S. !
Gorban' et als, FTT, 3, 7, 1%61) in Cu20 specimens having short-wave -

Card 1/2 ‘. .

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1

BFEFE

'SUBMITTED: July 9, 1962

[ . PR}

3 ¢

. [
. 8/181 62/004/011/045/049
The effact of oxygen vucanciés e ' HIOB

lumineacenceacan therefore be explained by ionized oxygen vacancies

"trapping free electrons and %hua increasing the %1§etime of the photoholes.

There is 1 figure.
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ASSOCIATION: Kiyevskiy goeuQarstvennyy universitet im. T. C. Shevchenko
. (Kiyev state Univeraity imeni T. G. Shevchenko)
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AUTHORS : Karkhanin, Yu.Z., Yorab tyev, Yu.V. .

TITLE: On the relaxation time of the short wavelength
- . luminescence bands of Cup0 .

PERIODICAL: Optika 4 spektroskopiya, v.13, no.l, 1962, 148

TEXT: - Luminescence was excited by a pulsed 1ight source (quartz
high pressure xenon lamp). A condenser (0.05 wF, 4 kV) was
discharged through the lamp giving a pulse of duration 1.5 % sec
with a rise time of 0.4y sec and a: repetition‘ frequency of 50 c/s.
The red and jnfrarcd part of the spectrum was absorbod in a
saturatea salt solution filter 200 mm thick plus.a. C3C-x7 (s2s-17) . -
- filter. Detection of luminescence was by means of a. ®3Y -22 .
(FEU-22) photomultiplier with a.Y{pC-3 (UFs-3) filter.  Times of

relaxation T were measured by Tolstoy and Feofilov's*taa‘mqter

method which in this case had a: limiting sensitivity of 4 x 10~8sec.

" At the temperature of liquid oxygen % is below this 1limit and \)(
remains.so as the temperature is jncreased to 2130°C while the

intensity of luminescence falls quickly. At ‘temperatures from
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On the relaxation -time cee E039/E420 _

=183 up to +20°C, 1t increases from 6 x 10'8 to 5 x 107 gec
as in N, A, Tolstoy's work, These results show that the
relaxation time for.short wavelength luminescences is less. than
for infrared, ' : Co : ‘
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VOROB'YEV, Yu,V., [Vorobiov, IU,V.]; KARKHANIN, Yu.I,

¢
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Kinetics of the infrared luminescence of copper oxide, Ukr, .
fiz, zhur. 8 no.7:801-803 J1 163, (MIRA 16:8) ’

1, Kiyevskiy gosudarstvennyy universitet im, Shevchenko.
(Copper oxide) (Luminescence)
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Mechanism of the excitation of luminescence of cu}p;iouslgxide ‘ -
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n0.3:389-393 3 163, (MIRA 16:10) ,
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KARKHANIN, Yu,I,; VOROB'YEV, Yu,V,
' Hechénisn,and kinetics of the electroluminescence of silver
oxide, Dokl, AN SSSR 152 no.4:855-857 0 163, (MIRA 16:11)

1. Kiyevskiy gosudarstvennyy universitet im. T.G. Shevchenko,
Predstavleno akademikom AN, Tereninym,
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Nonlinear photeocquduciivity of corper oxide, Fiz, tver, tela
6 no,6:1773-1780, Ja 164, (MIRA 17:9/

1, Kiyevskiy gosudarstvennyy universitet imeni Shevchenko.
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ACCESSION NRs  APLO39668 , 5/0181/&/006/006/1773/1730;

AUTHOR: Yorobtyev, Yue Ve

. oITLE: A study of nonlinear photooorduotivity of cuprous oxido

ve 6, 0. 5, 196U, 1773-1780

|| quRGE: Fizika tverdogo belss
recorbination cenver,

inear photoconducbivity,
gemiconductor photoconductivity, capture cross

’x
!
{
J
TOPIC TAGS: cuprous axide, nonl Q‘
photocurrent carrier ‘1 ‘
|
'
‘.
i
:

' Formi level, photoconductivitys
. gection, energy 1evel, light absorptions
tablished that phot.ocorﬂuctivity in Cuy0

rn exponential components (charnctaristio ,

' -3sec) and two shorter linear components « The accepted
on the lifetime of the

: photocurrent carriers., This would require the nonlinearity to be 1imited to an .

' 41lumination speotrum_ (063 = 0.8 micron), and negative phobpcoruucbivi'oy would

¢ pesult from 1ight impulses. Neithor effect was observed in the exporiments, ‘

. the results (seo Fig. ‘1 on the Enolopures) show the change in bt was dotermined =
; by the amount of absorption of 1ight quanta in the sample and was independent of :

: }\_(temperaturo =30 to +20C). Nonlinearity was attributed to the changs of tha |

e e ot
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! )CCESSION MRz APL039668 . ,

. 1

: x total_éross gection of the yecombination centérs. A model (see Fig. 2 on the ‘ .
1 Enclosures) applicable to the Cu,0, had rapid' R levels (copper vacancies) and had
© ¢ two adoW levels, My and Mp (oxygen vacancies). Free centers.(R, My, M,) captured

i
¥ electrons from the conduction zone (capturcd probability 8, B1s B2)e o “
i

ot s 3 v

photoelectron occupied center (concentration r, i, my) captured holes from the
i valence zone (capture speed Tr Tl, 'Tz). The probability of carrier capture
., ' by a center, per unit ti@e, 48 1inked to the capture cross éecti_.on S by @i - V34 ;
. . .where v 18 the thermal speed. The center concentration decaired éxponentiallye ]
., Yixperimental results showed the long-term concentrations, mj, M, differed only by !

e constant factor, and their ratio Ol was independent of the illumdination, the !

B 2 !

| . conditions for which show: 1) the £illing of the centers is linked with the . -

' - " spacing of their Fermi energy lovels; and 2) the energy position of the ¥ and Mo, )

. levels is the same. Light absorption occurs in two bands, basic (A< 0.63 /u) and’ _

(o "’an edditional band (A 0,7+0,8) with differing photoconducti.ve procesaes in each, . T
j ) The discharge of the long components 18 maximin, with AS0.65 3 and the short '

T components with A< 0.63 e The parametors of the reconbination centers of the My
|
1

e e s e v o =

and Mp levels were determinsd, and the energy ‘spacing of the R centors was found o
Fa2f5 e S - o .
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. from the Fermi levele Study of the nonlinearity of ph
. simple dotermination of the recombination center paranecters in a semiconductor
. when the recombination center concentrations are small in comparison with the
. concentration of the basic current carriers. The author thanks Yu. I. Karkhanin
© ' for his interest in the work. Orig. art. has: 1 bable, 3 f£igures, and 20

- equations,
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: State University) f
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: AL Crd
AUTHORs Vorob'yev, Yu. V.3 Earkhenin, Yu. I, "~ _ 53

. AT, AN st S 2’ ’ VV K
TITLE: Investijation of the photoconduotivity of o(zproun oride in the tempera
interval +20 - 41500 e el g

turs

| [BOURGEN  Piztio tverdogo tola, v, 7, no. 6, 1965, 18651670

.......

_ |ToP10 TAGS: ‘photoconduotivity, cuprous oxide, orystal lattice dofoct, elestran
zjeapture T TR : |

- |ABSTRACT: - In view of oertaln contradictions in the published explanations of the
~-inature of photoconduotivity of cuprous oxids, the authors investigated the actior
of various factors tkat changed the congentration of tiue complexes chenges in

’temporaturo and ulusinnuon§ on the low-inortia photo sonductIvity [(with time

constant < 10‘“ 8s0), end ‘he influence of prolonged illuminaticn on the conduce |
itivity of Tuproun oxide. The photoconductivity vas oxoited wity short light pulscu"—
II('\. 1o usoo, X @ 0.7 ~='0.84 ), In the 20 < T < 700 renge, cnly the electronfo'

,was observed, but. at > 700 & hoje component appearad, exponentislly demped vithij

|® Proper timo on tho order of 107 eec. Tho yield of this component inoreesed J—
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[Geologie and genstia.characteristics and zoning of the
Irtysh complex metal deposit in the Altai] Geologo-
genetidheskie i zonal'nost‘ irtyshskogo polimetalliches:ogo
nestorozhdeniia na Altae. Moskva, Gosgeoltekhizdat, 1963,
125 p. : _ (MIRA 16:5)

(Altal Mountains—Ore deposits)
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Developing uniform production norms for the coal and

hal
industries. Sots.trud 7 no,7:81-8, J1 162, ° (tERA 15:8)
(Coal and coal mining~-Production standards) (Shale)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860830004-1

FERT _ - I 2

YVOROB'YEVA, 4, ' :
V An idportant source for accelerating the rate of the building of |
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B (capital)
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“VOROB'YEVA, A,

Present-day problems of businass accounting ("Theory and practice

of businesas accounting.” Reviewed dy A. Vorobd'eva), Vop. ekon,

10,12:138-141 D !s59, (MIRA 12:12)
(Finance)
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